We report the preparation of HMQ17-containing oligonucleosomes from chicken embryos and from liver and oviduct of laying hens. Monoclonal antibodies against HM017 were used for their isolation. An unusual size distribution with respect to their repeat number was observed. The oligonucleosomes of repeat number up to N6 were highly enriched for ONA of the vitellogenin II gene (liver) and for ONA of the ovalbumin and lysozyme genes (oviduct). Investigation we also make use of the fact that active chromatin contains HM017. But Instead of utilizing the recognition by HM017 of those nucleosomes which previous to their dissociation had already contained HM017 (of which the specificity was questioned in literature) [4,5] we used the high specificity of a monoclonal HM017-antibody for the isolation. This enabled us to finally obtain oligonucleosomes of repeat number up to N6 from active chromatin of two specialized tissues. In hybridization experiments with probes for lysozyme, ovalbumin, and vitellogenin we could prove the presence of the three genes in the respective HM017-containing active chromatin.
INTRODUCTION For the correct understanding of the mechanisms of gene expression in eukaryotic cells it is indispensable
to have at hand those limited fractions of chromatin which, in a certain situation, are actually transcribed In recent years, a number of characteristics of active chromatin have been published (histone modification, nuclease sensitivity, non-histone proteins [especially the high mobility group, HMG proteins], etc.; for reference see [ 1 ] ). On the basis of the general nuclease sensitivity end the HM017/14 content of active chromatin, among others, Weintraub and coworkers [2, 3] succeeded in Isolating mononucleosomes (N1) and nucleosomal core particles (NC) from active globin domains of chicken erythrocyte chromatin. In addition to other criticisms brought forward against these results [4, 5] , their significance is certainly limited by two facts: only N1 and NC particles are obtained; erythrocytes are terminally differentiated cells containing histone H5 in their chromatin. In our present Investigation we also make use of the fact that active chromatin contains HM017. But Instead of utilizing the recognition by HM017 of those nucleosomes which previous to their dissociation had already contained HM017 (of which the specificity was questioned in literature) [4, 5] we used the high specificity of a monoclonal HM017-antibody for the isolation. This enabled us to finally obtain oligonucleosomes of repeat number up to N6 from active chromatin of two specialized tissues. In hybridization experiments with probes for lysozyme, ovalbumin, and vitellogenin we could prove the presence of the three genes in the respective HM017-containing active chromatin.
METHODS

Immunization and monxlonal antibodies
Belb/C mice (6 weeks old) were injected in 2 week intervals with a) 50 ug of a preparation of HM017/14 [6] 
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In order to obtain a specific tool for the isolation of HMG17 and/or HMG14 containing nucleosomes, a monoclonal antibody preparation against one of these two non-histone proteins was needed. Cell culture supernatants of hybridoma clones were screened for antibodies which show a high specificity for HMG17 and an effective binding to crosslinked cell wall : protein A-complexes of Staphylococcus aureus (Immuno-Precipitin). Fig.  1 A,B ,C) . Remnants of Immuno-Precipitin are designated as a.
In Fig. 1C we show SDS-PAGE of chicken embryo oligonucleosomes precipitated with HMG17-specific monoclonal antibodies. The result of these experiments is that pretreatment of oligonucleosomes with 0.4 or 0.6 M NaCI leads to an almost complete loss of the core nucleosome histone bands. This is due to the fact that 0.4 M NaCI removes HMG17 from the nucleosomes and thus renders them unprecipitable by HM017-specific antibodies. 0.6 li NaCI would remove even histone HI. These observations will be relevant to the discussion of unspecific binding of H1 containing nucleosomes. seems surprising that neither in Fig. 2A nor in 2B bands for HMG17 itself can be seen. This is explained simply by two facts. First, HM017-protain Is present, at the most, at half the amount compared to core histories [6, 18] . Second, it is known that the silver staining method is, with respect to HMG17, much less sensitive than to histones [ 14,19, own observations]. Regardless how strong these arguments may be, the relevant result is that with Increasing HM017 concentration nucleosomes ore indeed released from a complex containing HMG17. In experiments not shown here we obtained quite similar results when employing a polyclonal anti-HMG 17 serum (provided by M. Bustfn) [20] . The persisting fraction of material containing core histones seen in Fig. 2A and B reflects unspecifically insolubilized subnucleosomal particles. We shall refer to this effect later in the context of transcribed nucleotide sequences within these nucleosomal particles (especially In PEL).
Having established a method to selectively isolate HMG17-containing nucleosomal particles, we proceeded to determine the number distribution of their repeat units. In order to have a reference system for th8 HMGI7-containing mono-and oligonucleosomes, we first analyzed (by agarose gel electrophoresis) the ONA-fragments isolated from nucleosomal preparations of chromatin from chicken embryos, from liver of laying hens and from oviduct of laying hens after digestion with Staphylococcal nuclease (MNase). As Fig. 3 clearly demonstrates, the distribution of DNA repeat lengths of the respective mono-and oligonucleosomes up to N8 is indistinguishable for the three tissues investigated
Only in the case of liver the amount of nucleic acid fragments from subnucleosomal particles is significantly larger. It will be relevant for further discussion that this fraction consists in 30 % of RNA and 70!? of DNA.
For the two specialized tissues, liver and oviduct, the same analysis was performed with respect to the HMG 17-containing nucleosomes employing Immunoprecipitation with a HMG 17-specific antibody Tabis 1. Recovery of nucleic acids in SUP, HMG-N, and PEL after immunoprecipitation.
Input
Chromatin
Chromatln from Liver The agarose gel electrophoresis of the nucleic acids from the three fractions (Fig. 4) Fig. 4C) is not clear, but they certainly originate from most active sites of chromatin [24, 25] . This is in agreement with the presence of roughly 30 % of RNA in PEL. Core histonea found abundantly in PEL (not shown), may be due to the formation of antibody-Independent Insoluble hypermolar HMQ17-complexes with nucleic acid fragments [7] , since this material is found (although in slightly reduced amounts) also in antibody lacking controls (not shown). Similar subnucleosomal particles were described by others [26, 27] . Unspecific adsorption of histone H1 -containing nucleosomes to protein A in Immuno-Precipitin can be excluded for our system. The oligonucleosome preparation used throughout our immunoprecipitation procedure contains almost no HI (see Fig. 1C, 2, and [II] ).
In contradistinction to the discussion of the results from the SUP and PEL fractions which remain more or less within the area of already known facts, the results from our HMG-N fraction lead to new insights about the organization of transcribed sites. As seen In Fig. 6A) . The fact that enrichment factors Decrease starting with N6 is not surprising, since HMGI7 is known to be present also in inactive chromosomal regions with a frequency of 1 per 20 nucleosomai units [29] .
The data discussed so far were obtained from gels of which an example is shown In Fig. 4D . The optical impression of this photograph displays a direct argument for the so far only indirectly postulated irregular array of nucleosomes in transcribed regions (Fig. 5B andl30,31] ). In HMG-N the bands of en oligonucleosomal "ladder" are visible against a diffuse background of DNA fragments. This leaves open the decision between variable nucleosomai linker length or only HMGI 7 bound to other nucleoprotein complexes. But with the enrichment factors achieved it appears now feasible to decide this question with "genomic footprinting" experiments [ 16] .
